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(54) X-RAY GENERATING DEVICE 
(5 7) Abstract 

PROBLEM TO BE SOLVED: To prevent attachment and deposition of sputtered 
particles onto a cleaned optical surface and allow a device to serve stably for a 
long period of time by furnishing an electrode which is positioned on the side 
nearer the applicable region than a sputtered particle hindering member and 
which ionizes or electrostatically adsorbs the sputtered particles. 
SOLUTION: An X-ray transmissive film 111 is surrounded by a sputtered 
particle hindering member 108 in a duct shape so that the sputtered particles 
emitted from a target member 104 and plasma 105 to a region other than the X- 
ray take-out direction do not attach or deposit In the internal space 1 12 of this 
duct, electrodes 109. 110 to ionize or electrostatically adsorb those sputtered 
particles 106 which have cleared hindrance of the member 108, are installed 
adjacent or close to a three-dimensional angular region corresponding to the 
area where X-rays 107 are taken out The sputtered particles 106 having 
intruded into the duct space 1 12 will go afloat upon being decelerated by 
collision with gas molecules in a shield space 112. The sputtered particles having 
intruded into the electric field impression area are ionized by the electric field 
and drawn to the electrode 109 or 1 10 owing to the ions positive or negative. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the X-ray generator which irradiates an excitation energy beam at the target member in the decompressed vacuum 
housing, is made to form the plasma, and takes out an X-ray from this plasma The scattering particle inhibition member for 
preventing the scattering particle which is made to adjoin or approach the solid angle field equivalent to the range which takes 
out said X-ray, and is emitted from said target member and/or said plasma, The X-ray generator characterized by preparing the 
electrode which it is [ electrode ] the electrode located in said solid angle field side, and ionizes and/or adsorbs [ electrostatic ] 
said scattering particle rather than this scattering particle inhibition member. 

[Claim 2] In the X-ray generator which irradiates an excitation energy beam at the target member in the decompressed vacuum 
housing, is made to form the plasma, and takes out an X-ray from this plasma The scattering particle inhibition member for 
preventing the scattering particle which is made to adjoin or approach the field through which said excitation energy beam 
passes, and is emitted from said target member and/or said plasma, The X-ray generator characterized by preparing the 
electrode which it is [ electrode ] the electrode located in said excitation energy beam passage field side, and ionizes and/or 
adsorbs [ electrostatic ] said scattering particle rather than this scattering particle inhibition member. 

[Claim 3] The X-ray generator according to claim 1 or 2 characterized by establishing the device which introduces the buffer gas 
for preventing a scattering particle in said decompressed vacuum housing. 

[Claim 4] Said scattering particle inhibition member is an X-ray generator according to claim 1 to 3 which is the member of the 
shape of a duct for preventing that a scattering particle collides, adheres or deposits on the optical element or optical member 
arranged in said solid angle field or said excitation energy beam passage field, and is characterized by surrounding said optical 
element or an optical member, and being prepared. 

[Claim 5] Said scattering particle inhibition member is an X-ray generator according to claim 4 characterized by being the 
member of the shape of a duct which has a baffle. 

[Claim 6] It is the X-ray generator according to claim 4 or 5 which the gas installation device for introducing gas is established in 
said duct, and is characterized by said scattering particle inhibition member having a gas inlet. 

[Claim 7] The X~ray generator according to claim 1 to 6 characterized by having covered a part of said electrode or scattering 
particle inhibition member [ at least ], and preparing a dismountable covering member. 

[Claim 8] The X-ray generator according to claim 1 to 7 characterized by preparing the scattering particle control-section 
material which it is [ material ] the member which controls direction distribution of the burst size of said scattering particle, and 
reduces the scattering particle burst size to the direction which takes out said X-ray. 

[Claim 9] The X-ray generator according to claim 1 to 8 characterized by preparing the cooler style which cools said scattering 
particle inhibition member. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] } 

[Field of the Invention] This invention is used for X-ray plants, such as an X-ray microscope, an X-rays spectroscopic analyzer, 

and an X-ray aligner, and relates to a suitable X-ray generator. 

[0002] 

[Description of the Prior Art] If the target member placed into the vacuum housing which had laser light (an example of an 
excitation energy beam) decompressed is condensed and irradiated, a target member is plasma-ized quickly and what an X-ray 
with very high brightness is radiated for from this plasma (an X-ray is generated) (emission) is known (for example, such an X- 
ray generation source is called LPX:Laser-Plasma X-raysource). 

[0003] With generating of an X-ray. from said plasma, the scattering particles (for example, the gasified ingredient, the ionized 
ingredient, an ingredient wafer, etc.) of a member ingredient are emitted from said target member, and scattering particles, such 
as a high-speed electron and ion, disperse in a vacuum housing from it again (these are hereafter called a scattering particle 
collectively). Since such a scattering particle collided with the clarification optical surface (for example, X-ray optics 
component), adhered, was deposited, and the function and the property were reduced or it was changed [ **** / damaging 
these ], it was a big problem. 

[0004] In order to solve this problem, he was trying for a scattering particle not to arrive at a clarification optical surface by the 
conventional approach by installing and covering the thin film (it being hereafter called the thin film for scattering particle 
inhibition, or an X-ray ejection filter) which consists of roentgenoparent high matter (for example, Be) between X line source and 
a clarification optical surface. In addition, a clarification optical surface is made to penetrate the X-ray radiated from the mirror 
for reflecting the lens for condensing the aperture for introducing for example, laser light in a vacuum housing, and laser light, 
and the X-ray radiated from the plasma (when the condensing component is placed into the vacuum housing), and the plasma, 
and there is a filter for cutting the light etc. in it. 

[0005] filling up the gas of the low atomic number with the high permeability to an X-ray (for example, helium gas) with the 
approach of others for solving said problem in a vacuum housing — or by forming the gas stream of this gas. the gas molecule 
was made to collide with a scattering particle, and inhibition of a scattering particle was aimed at (refer to JP,63-292553,A). 
[0006] 

[Problem(s) to be Solved by the Invention] There is a trouble that the rate of radioparency of the thin film for scattering particle 
inhibition falls gradually by installation of the thin film for scattering particle inhibition since a scattering particle adheres and 
deposits on the thin film for scattering particle inhibition although adhesion of the scattering particle to a clarification optical 
surface and deposition can be prevented instead (the use X-ray intensity in the direction of X-ray ejection falls). 
[0007] Moreover, by the approach of aiming at inhibition of a scattering particle, there is a trouble that a scattering particle 
cannot neoessarily be prevented effectively, by [ which are filled up with the gas of a low atomic number with the high 
transmission to an X-ray (buffer gas) in a vacuum housing ] depending especially or forming the gas stream of this gas. For 
example, when a target member is a tantalum, within the fully exhausted vacuum housing (pressure of 10Pa or less), many 
scattering particles in the direction of a normal of a target member front face are distributed. And although a scattering particle 
will decrease about the direction where many scattering particles are emitted for dispersion by the gas molecule if the buffer gas 
for scattering particle inhibition is introduced in a vacuum housing, the scattered scattering particles disperse before gas 
installation also in the direction which had little emission of a scattering particle. 

[0008] Therefore, if a buffer gas is used in order to prevent a scattering particle, distribution of the emission direction of a 
scattering particle will be equalized. About the direction with little emission of a scattering particle, as compared with the 
direction with much emission of a scattering particle, this has the small effectiveness of gas installation, or shows that it 
becomes an opposite effect rather. As for the ejection of an X-ray, it is common to carry out in a direotion with little emission of 
a scattering particle, and the effectiveness of gas installation is small about the direction of ejection of an X-ray with little 
emission of a scattering particle, or it is a big trouble to become an opposite effect rather. 

[0009] When preparing the scattering particle control-section material which it is [ material ] the scattering particle control- 
section material which controls direction distribution of the burst size of a scattering particle near the plasma especially, and 
reduces the burst size of the scattering particle to the direction which takes out said X-ray, the effectiveness of the gas 
installation about the direction of ejection of an X-ray is small, or it is a big trouble to become an opposite effect rather. This 
invention aims at being made in view of this trouble, and preventing adhesion of the scattering particle to a clarification optical 
surface, and deposition, consequently offering the X-ray generator which can use, carrying out long duration stability. 
[0010] 

[Means for Solving the Problem] In the X-ray generator which irradiates an excitation energy beam at the target member in the 
decompressed vacuum housing, is made to form the plasma, and takes out an X-ray from this plasma therefore, this invention — 
the first — " — The scattering particle inhibition member for preventing the scattering particle which is made to aclioin or 



approach the solid angle field equivalent to the range which takes out said X-ray, and is emitted from said target member and/or 
said plasma, The X-ray generator (claim 1) characterized by preparing the electrode which it is [ electrode ] the electrode 
located in said solid angle field side, and ionizes and/or adsorbs [ electrostatic ] said scattering particle rather than this 
scattering particle inhibition member" is offered. 

[001 1] In the X-ray generator which irradiates an excitation energy beam at the target member in the decompressed vacuum 
housing, is made to form the plasma, and takes out an X-ray from this plasma moreover, this invention — the second — " 
The scattering particle inhibition member for preventing the scattering particle which is made to adjoin or approach the field 
through which said excitation energy beam passes, and is emitted from said target member and/or said plasma, The X-ray 
generator (claim 2) characterized by preparing the electrode which it is [ electrode ] the electrode located in said excitation 
energy beam passage field side, and ionizes and/or adsorbs [ electrostatic ] said scattering particle rather than this scattering 
particle inhibition member" is offered. 

[0012] Moreover, this invention provides the third with "the X-ray generator (claim 3) according to claim 1 or 2 characterized by 
establishing the device which introduces the buffer gas for preventing a scattering particle in said decompressed vacuum 
housing." Moreover, this invention provides the fourth with "the X-ray generator (claim 4) according to claim 1 to 3 which is the 
member of the shape of a duct for preventing that a scattering particle collides, adheres or deposits said scattering particle 
inhibition member on the optical element or optical member arranged in said solid angle field or said excitation energy beam 
passage field, and is characterized by surrounding said optical element or an optical member, and being prepared." 
[0013] Moreover, this invention provides the fifth with "the X-ray generator (claim 5) according to claim 4 characterized by said 
scattering particle inhibition member being a member of the shape of a duct which has a baffle." Moreover, this invention 
provides the sixth with "the X-ray generator (claim 6) according to claim 4 or 5 characterized by establishing the gas installation 
device for introducing gas in said duct, and said scattering particle inhibition member having a gas inlet." 

[0014] Moreover, this invention provides the seventh with "the X-ray generator (claim 7) according to claim 1 to 6 characterized 
by having oovered a part of said electrode or scattering particle inhibition member [ at least ], and preparing a dismountable 
covering member." Moreover, this invention provides the eighth with "the X-ray generator (claim 8) according to claim 1 to 7 
characterized by preparing the scattering particle control-section material which it is [ material ] the member which controls 
direction distribution of the burst size of said scattering particle, and reduoes the scattering particle burst size to the direction 
which takes out said X-ray." 

[0015] Moreover, this invention provides the ninth with "the X-ray generator (claim 9) according to claim 1 to 8 characterized by 

preparing the cooler style which cools said scattering particle inhibition member." 

[0016] 

[Embodiment of the Invention] "The X-ray generator of this invention (1) The scattering particle inhibition member for making 
the solid angle field equivalent to the range which takes out an X-ray acljoin or approach, and preventing a scattering particle, 
[ that the electrode which it is / electrode / the electrode located in said solid angle field side, and ionizes and/or adsorbs / 
electrostatic / said scattering particle rather than this scattering particle inhibition member is prepared", and ] Or the scattering 
particle inhibition member for making the field through which a "(2) excitation energy beam passes acftoin or approach, and 
preventing a scattering particle, The electrode which it is [ electrode ] the electrode located in said excitation energy beam 
passage field side, and ionizes and/or adsorbs [ electrostatic ] said scattering particle rather than this scattering particle 
inhibition member is prepared." 

[0017] First. (1) The case where it is made a configuration [ like ] is explained. By preventing penetration into said solid angle 
field of a scattering particle by the scattering particle inhibition member which was made to adjoin or approach the solid angle 
field equivalent to the range which takes out an X-ray, and was prepared in it, adhesion of the scattering particle to the 
clarification optical surface (for example. X-ray optics components using Be film or a silicon nitride film, such as an aperture for 
X-ray ejection and an X-ray reflective mirror) arranged in this solid angle field and deposition can be prevented. 
[0018] Furthermore, if the electrode which it is [ electrode ] the electrode which is made to acljoin or approach the solid angle 
field equivalent to the range which takes out an X-ray, and is located in said solid angle field side rather than a scattering 
particle inhibition member, and ionizes and/or adsorbs [ electrostatic ] said scattering particle is prepared When an electrode or 
a scattering particle inhibition member carries out electrostatic adsorption of the scattering particle which has advanced into 
said solid angle field, adhesion of the scattering particle to the clarification optical surface arranged in this solid angle field and 
deposition can be prevented further. 

[0019] If the scattering particle which has advanced into said solid angle field is made to ionize by electrical-potential-difference 
impression to said electrode, the electrode or scattering particle inhibition member which made the ionized scattering particle 
reversed -polarity potential or touch-down potential will carry out electrostatic adsorption. If the device which introduces the 
buffer gas for preventing a scattering particle is established and a buffer gas is introduced in a vacuum housing, since it 
becomes easy to ionize [ of the scattering particle by the collision with a buffer gas ], consequently said electrostatic adsorption 
of a scattering particle can be performed effectively, it is desirable (claim 3). 

[0020] namely, by the collision covering many times with a buffer-gas molecule, a scattering particle loses the early energy and 
exercises the inside of said solid angle field in the random direction at a rate comparable as a gas molecule — it becomes like (it 
floats). Since the rate of this scattering particle that is floating is slow, a scattering particle is easily ionizable by arranging said 
electrode and impressing an electrical potential difference. 

[0021] In addition, a scattering particle may be ionized by the collision with the gas molecule by which ionization of this 
scattering particle was ionized with the case where direct ionization of the scattering particle is carried out by electrical- 
potential-difference impression. As mentioned above, (1) Although the case where it was made a configuration [ like ] was 
explained (2) By preventing penetration into said field of a scattering particle by the scattering particle inhibition member which 
was made to adjoin or approach the field through which an excitation energy beam passes, and was similarly prepared in it about 
the case where it is made a configuration [ like ] Adhesion of the scattering particle to the clarification optical surface arranged 
in this field and deposition can be prevented. 



[0022] Furthermore, if the electrode which it is [ electrode ] the electrode located in said field side rather than a scattering 
particle inhibition member, and ionizes and/or adsorbs [ electrostatic ] a scattering particle prepares, when make the field 
through which an excitation energy beam passes acljoin or approach, and an electrode or a scattering particle inhibition member 
will carry out the electrostatic adsorption of the scattering particle which has advanced into said field, adhesion of the scattering 
particle to the clarification optical surface arranged in this field and deposition can prevent further. 

[0023] Therefore, according to the X-ray generator of this invention, it is large, consequently the effectiveness of preventing 
adhesion of the scattering particle to a clarification optical surface and deposition carries out long duration stability, and can use 
equipment. A direct current or an alternating current is sufficient as the electrical potential difference impressed to the 
electrode concerning this invention. Moreover, configurations of arbitration, such as the shape of a line and a mesh and tabular, 
are possible for the configuration of an electrode, the location which aojoins or approaches the solid angle field equivalent to the 
range in which the location in which an electrode is prepared takes out an X-ray — or although it is the location which adjoins 
or approaches the field through which an excitation energy beam passes, depending on the case, an electrode may be prepared 
in the interior of said field. 

[0024] It is the member of the shape of a duct for preventing that a scattering particle collides, adheres or deposits the 
scattering particle inhibition member concerning this invention on the optical element or optical member (clarification optical 
surface) arranged in said solid angle field or said excitation energy beam passage field, and it is desirable to surround said optical 
element or an optical member, and to be prepared (claim 4). 

[0025] [ if it is made this configuration, when introducing the buffer gas for preventing a scattering particle in a vacuum housing ] 
Even if the scattering particles emitted to space other than said solid angle field or said excitation energy beam passage field are 
scattered about by the collision with a buffer-gas molecule and are spread in a vacuum housing Penetration into said field of a 
scattering particle can be exactly prevented by the scattering particle inhibition member of the shape of a duct established by 
surrounding said clarification optical surface. 

[0026] Furthermore, it is desirable that the scattering particle inhibition member concerning this invention is a member of the 
shape of a duct which has a baffle (especially the inside is desirable) (claim 5). If it is made this configuration, since the surfaoe 
area of a scattering particle inhibition member will increase, the effectiveness of making a scattering particle adhering or 
adsorbing improves. It is desirable that a gas installation device for the scattering particle inhibition member concerning this 
invention to introduce gas in said duct is established, and this scattering particle inhibition member has a gas inlet (claim 6). 
[0027] If it is made this configuration, sinoe the scattering particle which forms the gas stream from the interior of a duct where 
said optical element or the optical member (clarification optical surface) has been arranged to into a vacuum housing, and is 
floating in a duct can be eliminated out of a duct, the effectiveness of preventing adhesion of the scattering particle to a 
clarification optical surface and deposition increases further, as this gas — Kr, helium. 02, and N2 etc. — it can be used. 
[0028] In this invention, it is desirable to cover a part of said electrode or scattering particle inhibition member [ at least ], and 
to prepare a dismountable covering member (claim 7). In an X-ray generator, if X-ray generating operation is continued for a long 
time, a scattering particle will come to deposit on said scattering particle inhibition member and electrode gradually. Then, the 
dismountable covering member concerning claim 7 is prepared, and a scattering particle is made to deposit on this member. 
[0029] And after carrying out fixed period use, the inside of said solid angle field or said excitation energy beam passage field 
can be again returned to a pure condition by removing this covering member and exchanging for a new covering member. In 
addition, if an insulator is used for a covering member, since the capacity to become possible to electrify this whole member and 
to collect scattering particles will increase, it is convenient 

[0030] In this invention, it is the member which controls direction distribution of the burst size of said scattering particle, and it 
is desirable to prepare the scattering particle control-section material which reduces the scattering particle burst size to the 
direction which takes out said X-ray (claim 8). If scattering particle control-section material is prepared, since the scattering 
particle burst size in the direction of ejection of an X-ray will decrease, it is desirable. As an ingredient used for the scattering 
particle control-section material concerning this invention, high-melting [. such as a tantalum, a tungsten, a diamond, and a 
ceramic, ] or the ingredient of a high degree of hardness is desirable, for example. 

[0031] Since scattering particle control-section material is arranged in the location which approached the plasma very much, 
this is for reducing emission of this member ingredient by the collision to this member front face of ion or an electron that 
comes flying -from the plasma. That is, since inconvenient adhesion and deposition will arise like a scattering particle if there is 
emission of this member ingredient, this is reduced. In this invention, if the cooler style which cools a scattering particle 
inhibition member is prepared, since this member will become easy to adsorb a scattering particle and the inhibition 
effectiveness will increase, it is desirable (claim 9). 

[0032] Or it is also desirable to process the front face of a scattering particle inhibition member or said covering member (for 
example, delustering processing) so that it may be easy to adsorb a scattering particle. Since the effectiveness (the scattering 
particle inhibition effectiveness) that the one where the surface area is larger adheres, and makes a scattering particle deposit is 
large, as for the electrode or member on which adhere and a scattering particle is made to deposit, it is desirable to enlarge 
surface area of an electrode or a member. 

[0033] X line source concerning this invention may be an X-ray laser which condenses to a line the laser light other than X line 
source (for example, laser plasma X line source) which condenses an excitation energy beam (for example, laser light) to 
punctiform, generates the plasma, and uses the induced emission of the ion in the plasma. Hereafter, although an example 
explains this invention to a detail further, this invention is not limited to these examples. 
[0034] 

[Example 1] Dra wing 1 is the outline partial block diagram of the X-ray generator of this example. The plasma 105 is generated 
by carrying out convergent radiotherapy of the laser light (an example of an excitation energy beam) 103 which condensed with 
the condenser lens on the target member 104 which was made to penetrate an aperture 102 and has been arranged in a vacuum 
housing 101. 

[0035] After taking out a part of X-ray 107 generated from this plasma 105 and making the light cut radioparency film (for 



example, an example of Be film and an X-ray optics component) 1 1 1 penetrate, it leads to other X-ray optics components (for 
example, X-ray multilayers mirror etc.). The inside of a vacuum housing 101 is exhausted by evacuation equipment (un- 
illustrating) while the buffer gas for scattering particle inhibition (for example, Kr gas) is introduced from a gas inlet (un- 
illustrating). Here, the buffer gas in a vacuum housing 101 has a fully high rate of radioparenoy, and it is controlled by the 
pressure which can fully slow down the rate of a scattering particle. 

[0036] For example, when Kr gas is introduced and a pressure is maintained to 0.1 torr, a scattering particle comes (it floats) to 
exercise in the random direction at a rate comparable as Kr gas molecule by Kr gas moleoule and about ten collisions [ several - 
]. At this time, the permeability of an X-ray with a wavelength of about 1 3.5nm reaches to about 80% in a location with a 
distance of 10cm. The radioparency film 111 is enclosed by the duct-like scattering particle inhibition member 108 so that the 
scattering particle emitted to fields other than the direction of X-ray ejection may not adhere and deposit from said target 
member 104 and/or said plasma 105. 

[0037] Moreover, the space 112 in a duct is made to adjoin or approach the solid angle field equivalent to the range which takes 
out X-ray 107, and the electrodes 109 and 110 which ionize and/or adsorb [ electrostatic ] the scattering particle 106 which 
was not prevented by said scattering particle inhibition member 108 are arranged in it The electrode 110 is carrying out the 
configuration which encloses an electrode 109 and ejection X-ray 107 (solid angle field). The electrical potential difference of 
plus is impressed to the electrode 1 10 of minus at the electrode 109 (a power source, wiring, etc. are un-illustrating). 
[0038] The scattering particle 106 which entered the space 112 in a duct (electric shielding space) is slowed down by the 
collision with the gas molecule in the electric shielding space 1 12, and comes to float the inside of electric shielding spaoe. The 
scattering particle which entered the electric-field impression field is ionized by the collision with the ionized gas molecule in 
which direct ionization was carried out by electric field. The scattering particle ionized by minus can be drawn near to the plus 
electrode 110, on this electrode, electrostatic adsorption is carried out. and adheres and is deposited. Moreover, the scattering 
particle ionized by plus can be drawn near to the minus electrode 109, on this electrode, electrostatic adsorption is carried out, 
and adheres and is deposited. Moreover, some scattering particles are adhered and deposited on the inhibition member 108. 
[0039] Thus, since the scattering particles which are floating in the electric shielding space 1 12 are collected on electrodes 109 
and 110 and a member 108. the scattering particle weight which is floating in the electric shielding space 1 12 decreases sharply. 
Therefore, since adhesion of a up to [ the radioparency film 111] and alimentation are reduced remarkably and decline in the 
rate of radioparency is suppressed, an X-ray generator can be used over a long time. 

[0040] Although the pole of plus and two minus has been arranged in the electric shielding space 112 in the aforementioned 
example, only one of poles are. For example, if an electrode 109 is impressed to minus, an electrode 110 is grounded and it is 
made a vacuum housing 101 the inhibition member 108, etc. and same electric potential, on an electrode 110 and the inside of 
the scattering particle inhibition member 108, electrostatic adsorption is carried out, respectively, and the scattering particle by 
which the scattering particle ionized by plus was ionized by minus on the electrode 109 will adhere, and will be deposited. 
[0041] deciding the polarity of an electrical-potential-difference impression electrode, when it turns out beforehand to which of 
a forward anion a scattering particle ionizes — a scattering particle — an electrical-potential-difference impression electrode 
top — or it can be made to deposit on either on an earth electrode and an inhibition member 
[0042] 

[Example 2] Drawing 2 is the outline partial block diagram of the X-ray generator of this example. In an example 1, if a scattering 
particle collection side is used as an electrode 110 and the inhibition member 108, a part of ionized scattering particle will be 
slightly adhered and deposited also on the radioparency film 111 electrically connected with the inhibition member 108 or the 
vacuum housing 101. 

[0043] In order to prevent this, in this example, the radioparency film 210 (an example of an X-ray optics component) is attached 
in the vacuum housing 201 through the insulator 211. That is. the radioparency film 210 is electrically isolated from a vacuum 
housing 201, and this radioparency film 210 is connected to the power source (un-illustrating) so that it may become an 
electrode 209 and same electric potential. In addition, the number of electrodes is one and other configurations are the same as 
that of an example 1. 

[0044] For example, although the ionized scattering particle will carry out adhesion deposition on the inhibition member 208 
grounded supposing it impresses an electrode 209 to minus and ionizes a scattering particle to minus, it does not adhere on the 
radioparency film 210 which is an electrode and same electric potential. The ionized scattering particle can be made to adhere 
only to inhibition member 208 inside by making it this appearance. 

[0045] The electrical-potential-difference value impressed to the radioparency film 210 may not necessarily be the same as the 
electrical-potential-difference value currently impressed to the electrode 209, and should just be the polarity same at least as 
an electrode. Since according to the X-ray generator of this example adhesion of a up to [ the radioparency film 210 ] and 
alimentation are reduced remarkably and decline in the rate of radioparency is suppressed, an X-ray generator can be used over 
a long time. 
[0046] 

[Example 3] Drawing 3 is the outline partial block diagram of the X-ray generator of this example. In an example 1. if a scattering 
particle collection side is used as an electrode 110 and the inhibition member 108, a part of ionized scattering particle will be 
slightly adhered and deposited also on the radioparency film 111 electrically connected with the inhibition member 108 or the 
vacuum housing 101. 

[0047] In order to prevent this, he arranges the mesh electrode 31 1 held at the inhibition member 308 and same electric 
potential in front of the radioparency film 310 (one example of an X-ray optics component) (plasma side), and is trying for the 
scattering particle ionized at the mesh electrode 311 side to deposit in this example. In addition, the number of electrodes is one 
and other configurations are the same as that of an example 1. 

[0048] Since according to the X-ray generator of this example adhesion of a up to [ the radioparency film 310 ] and alimentation 
are reduced remarkably and decline in the rate of radioparency is suppressed, an X-ray generator can be used over a long time. 
[0049] 



[Example 4] Draw ingji is the outline partial block diagram of the X-ray generator of this example. In this example, the inlet 41 1 
for introducing gas is established in 412 in electric shielding space. In addition, the number of electrodes is one and other 
configurations are the same as that of an example 1. By introducing gas from this inlet 411, the gas stream from the electric 
shielding space 412 to the vacuum housing 401 interior is formed, and the scattering particle in the electric shielding space 412 
is discharged into a vacuum housing 401. 

[0050] Therefore, the scattering particle weight in the electric shielding space 412 decreases sharply, and adhesion of a up to 
[ the radioparency film 410 ] and alimentation are reduced remarkably. And since the rate fall of radioparency of the 
radioparency film 410 is suppressed, an X-ray generator can be used over a long time. 
[0051] 

[Example 5] Drawing 5 is the outline partial block diagram of the X-ray generator of this example. An electrode 509 is arranged 
in the electric shielding space 512, and the dismountable sheets (an example of a covering member, for example, paper, Teflon 
sheet, etc.) 511 have covered the inside of the scattering particle inhibition member 508 in this example. Other configurations 
are the same as that of an example 1. 

[0052] Now, an electrode 509 is impressed to minus, the inhibition member 508 and a vacuum housing 501 presuppose that it is 
grounded, and a scattering particle presupposes that it is ionized by minus. If it does so, the ionized scattering particle can be 
drawn near to the inhibition member 508 side, and will be adhered and deposited on a sheet 511. Although a scattering particle 
will deposit so much on a sheet 51 1 if it continues operating an X-ray generator over a long period of time, the scattering 
particle easily collected out of the electric shielding space 512 can be removed only by exchanging a sheet 511, and the inside of 
the electric shielding space 512 can be returned to the original pure condition. 

[0053] Although the sheet was used in this example as an exchangeable member which collects scattering particles, this is good 
with the configuration of arbitration, and an ingredient (an insulator is desirable). Since according to the X-ray generator of this 
example adhesion of a up to [the radioparency film 510 ] and alimentation are reduced remarkably and decline in the rate of 
radioparency is suppressed, an X-ray generator can be used over a long time. 
[0054] 

[Example 6] Dra wing 6 is the outline partial block diagram of the X-ray generator of this example. Although it is arranged in the 
examples 1-5 so that a scattering particle inhibition member may surround an X-ray optics component, the need does not not 
necessarily exist. In this example, it is arranged in the vacuum housing (601 and 61 1) with respectively different a plasma 605X 
line source and the multilayers X-ray reflective mirror 610 (an example of an X-ray optics component), and the scattering 
particle inhibition member 608 and the electrode 609 are formed in the middle. 

[0055] Since the scattering particle ionized also in this case by the same effectiveness as the above-mentioned is adhered and 
deposited on an intermediate vacuum piping inside on an electrode 609 and the inhibition member 608, the scattering particle 
weight adhered and deposited on the multilayers X-ray reflective mirror 610 can be reduced. Since according to the X-ray 
generator of this example adhesion of a up to [ the radioparency film 610 ] and alimentation are reduced remarkably and decline 
in the rate of radioparency is suppressed, an X-ray generator can be used over a long time. 

[0056] Although the above examples 1-6 have described reducing adhesion of the scattering particle to an X-ray optics 
component, and alimentation, it is possible similarly to reduce adhesion of the scattering particle to laser photo conductive close 
optical elements (a laser light installation aperture, condensing optical element, etc.) and alimentation. That is, adhesion of the 
scattering particle to the clarification optical surface arranged in this field and deposition can be prevented by preventing 
penetration into said field of a scattering particle by the scattering particle inhibition member which was made to acjjoin or 
approach the field through which the laser light which is an excitation energy beam passes, and was prepared in it 
[0057] Furthermore, if the electrode which it is [ electrode ] the electrode which is made to aajoin or approach the field through 
which the laser light which is an excitation energy beam passes, and is located in said field side rather than a scattering particle 
inhibition member, and ionizes and/or adsorbs [ electrostatic ] a scattering particle is prepared When an electrode or a 
scattering particle inhibition member carries out electrostatic adsorption of the scattering particle which has advanced into said 
field, adhesion of the scattering particle to the clarification optical surface arranged in this field and deposition can be prevented 
further. 
[0058] 

[Effect of the Invention] According to the X-ray generator of this invention, as explained above, it is remarkable, consequently 
the effectiveness of preventing adhesion of the scattering particle to a clarification optical surface and deposition carries out 
long duration stability, and can use equipment. 



[Translation done.] 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely, 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] They are ** and the outline partial block diagram of the X-ray generator of an example 1. 
[Drawing 2] They are ** and the outline partial block diagram of the X-ray generator of an example 2. 
[ Drawing 3] They are ** and the outline partial block diagram of the X-ray generator of an example 3. 
[Drawing 4 ] They are ** and the outline partial block diagram of the X-ray generator of an example 4. 
[Drawing 5 ] They are ** and the outline partial block diagram of the X-ray generator of an example 5. 
[Drawing 6] They are ** and the outline partial block diagram of the X-ray generator of an example 6. 
[Description of Notations] 

101, 201, 301.401,501,601 — Vacuum housing 

102, 202, 302,402,502.602 — Laser light installation aperture 

103, 203, 303,403,503,603 — Laser light (an example of an excitation energy beam) 

104, 204, 304,404,504,604 — Target member 

105, 205, 305.405.505.605 — Plasma 

106, 206, 306,406,506.606 — Scattering particle 

107, 207. 307.407,507,607 — X-ray to be used 

108, 208, 308,408,508,608 — Scattering particle inhibition member 

109, 209, 309,409,509,609 — Electrode 

110 — Electrode 

210,310,410,510 — Light cut radioparency film (a clarification optical surface and an example of an optical element) 

610 — Multilayers X-ray reflective mirror (a clarification optical surface and an example of an optical element) 

111 — Light cut radioparency film (a clarification optical surface and an example of an optical element) 
211 — Insulator 

311 — Mesh electrode 
411 — Gas inlet 

51 1 — Sheet (an example of a dismountable covering member) 

61 1 — Vacuum housing 

112, 212, 312,412.512,612 — Electric shielding space 
with — Top 
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&»A-fSfc©©jgAn4 1 lSrSW-TVS., tt&, M 50 



^¥9-2 4 5 9 9 2 
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S 0 :»iAP4 i ld^^^s-^Ai-'Siil-J;!?, 
j&ftgPM l 2a>fbK£«4 o l F*)SfS^©#*/f« 
/&£*vt\ XStt$M4 l 2rt©**tt*ttJtSJ6«4 o 
ii*i~#W£;h,5. 

[0 0 5 0] *©fc«\ iB££ffl4 l 2(*)©«ft7-a 

ttttttU Xjj&iBtiU 1 0±-©#*. iffiSifttt^L 
<te®$ix6. *LT, xAtifiatM 1 0©XA3S* 
«T#»*.e>*v*©-C, *KWWt*?fco-CX««4KB 

[0051] 

[ MUM 5 ] El 5 |i*£160i|© X$M$B©«8ltf} 
WfiRBa-CfcS. *SH»«T?tt» 2&K3WI5 l 2ft£Wf 

5 0 9 *fi* U Jftfttt^mihttfl- 5 0 8 ©(*)U£)fc 9 
^U^Hfift^-h (tt*»*r©-W, ix.ll, IS, f7 
PV->-hftiT) 5 1 n?$gLTfc6. *©*&©*&* 

[0 0 5 2] 4\ mH5 0 9£v^*»cTOlU ffl.lt 
g(l+t 5 0 8&t/Jt&$$5 0 1 »»Jfi$iXTVN5 t U 

fc, -fahvfc^itfcJRflkftT-fi, fiJt*Wt5 0 8«fc9l 
ft#*bAT5^- h 5 1 l±ic#«. Wtt&. ftJNffl 

>- h 5 i i jrjcgrmcmm+zfr, ->- k 5 1 1 z% 

ft*HF-&»!>l»< «^Ffl5 1 2rt*r7£© 

[0 0 5 3] *S6«S«T»tt» JRfEe-T*l|!tai-*S5*TI 

x^igi§m5 1 oji-ottit, rnm&i* 

X«i8a*©«TAJ#|i«.e.*v60-C, 
*B*MlcfrfcoTXJ»*£«««:fl|fl?-*-5 C i iST?^ 

So 

[0 0 5 4] 

immme] H6i4***iW©xii«4iBjio«ttfB» 

«j«H-e*>6. **«l~5t»ll. fH'*S-T-Paih«BW 
X*3lfei3t*^*Htf J: ^KfifB^tuTt^fc*, jfc-f tfc 
■tOj&B»4*V\ 6 0 5Xi^il 

tmmxm&n ?-e 1 0 (x^^-*?-©-^) 

ill, *ii^4i»JoJt2*« (6 0 1 t 6 1 1) i*)l'Sa 

jasft-cteo . *©af tjR««[^iajt«B«-6 0 8 tm. 
[0055] ^©»^t>, m^tmm^mcx'o^^ 

yib&tltcmW&*i±, WMG 0 9±, ffiJtSS#6 0 8 

x. &®mxmtt$7-6 1 o±iif+*, mmtm 

*«C-7-ft*fi«S*5 - 1 ^t?* So *3te»«»XljB5 
^glC<t^«, xaii«6 1 0±-©#^, «Sft 
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[ 0 0 5 6 J U±<D'MMW 1 ~ 6 Til, XU^mi-^ ■ 

10 0 5 7] SklC, aig^/U^-t'-A-CfoSW- 
•5 t . WBflBttrt til A L T # fcJUflfcttT- 5r«8;«i it tt 
[0 0 5 8] 

[BfieffiVLftKfl] 

[El l ] tt, 3HM l 0X«84M0*MAKMftftH 

[HI 2] li, ^M2 0XJHK^«V«>«IMB^«IAB 

I® 3] tt, HiiS{!»|3<OX»^gcoWgl?^tMEl 
"CifoSo 

[El 4] l±, ^-ffiW4<DX«dtl!eS^«B&^tff^l2l 
[El 5 1 tt, ^lig^j50X«l5l±3£e««tll&SB^j*S 



(7) WBfi¥ 9-245992 
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1 0 1, 201, 301, 401, 501, 6 0 1-SE 

1 0 2, 2 0 2, 3 0 2, 4 0 2, 50 2, 6 02-U 

1 0 3, 2 0 3, 3 0 3, 4 0 3, 5 0 3, 6 0 3-1/ 

10 104, 204, 3 0 4, 404, 504, 6 0 4-tM 

105, 205, 305, 405, 50 5, 6 0 5 -/ 

1 0 6, 20 6, 3 0 6, 40 6, 5 0 6, 6 0 6H1S 

107, 207, 307, 407, 507, 6 0 7-flJ 
ffl1-5X#| 

108, 2 0 8, 308, 408, 508, 6 0 8 -fIS 
20 1 0 9, 20 9, 3 0 9, 4 0 9, 5 0 9, 6 0 9— 9 

m 

1 1 0—WSi 

2 10, 3 10, 4 10, 5 1 O-^Uftfty hXlftil 
iiK (»»**ifii»l/***-T-o-«) 

6 1 o-mmmm^y- mm&mAv%#$ 

1 1 1 —-ar«** y hX«|3ilK (MHM&^flfffttffc* 

2 1 1 -mmw 

30 3 1 1 

4 1 1-^IAP 

5 1 1 -is- v (m*)*\-Lniwm®i%M<D-m) 

6 1 1 -X3*S 

112, 2 12, 3 12, 4 12, 5 12, 6 12 - -JS 
El ± 




[E13] 



[04) 



Vfffly- 9-245992 



i'£&mi) mtmm \i&<r>i x affijErom® 

I^SffB ] ¥/>jU 5^-6^ 2 0 0 (2 0 0 3. 6. 2 0) 

[<kB3#-!§-] - 2 4 5 9 9 2 

[£MB] ¥/£9¥9,31 9 H (1 9 9 7. 9. 1 9) 
M-SI-*] 4fcB8«H»4&« 9-24 6 0 
[tHK#*] WH¥8-5 5 1 3 8 
IBI»«fr^MMR7llR} 
II05G 2/00 
1/02 

[F I] 
I105G 1/00 K 
1/02 J 



[tlttiEl] ?fi£l 5^3^138 (2003. 3. 1 
3) 

HIjEl*)*] 
[?INtjE2] 

l 79XTfrfelgttSiT,axilftfrffl^fcx* 
KiBtf^fcttifftfjt-frTiP.g^^fcawttt^friajhi-a 

«i:i-ax<MB&»». 
[8**13 2 1 ^X^j^MMSftaxttfrfflVVfcX* 

-a-tiata a fcfcjmttt^»tftjfc-*- a fc ft ajsa&aut 



irr-4-ar > fcMifcfc±ajM3 1 ~ 2ffi<fe<ox»«^gg 



tt*ft«i-a<o»iPi ih-#-afcftg>y » ys&asagib S - 

a £ fc fr«H» fc ± a ttifeiw 1 ~ 4 aifew xflHS£»«. 
±£> 2± b ^«tffea - fc fc±aja&B 5 a 

tt<PX«BB4-3B«. 

2i2«miiim^ £ fc *&my-tzm±m 5 

*fctt6glltg)Xtt«fefe«. 

hV(Kr). ^-'JfrMHe). (N» ) <P T V> 

&< ^^ofr^**?*,a Jr-ra. sgft 
< fc 'h-agfetwi l. ife o n uEmmmsmit 
a - fc irtom fc i^iffi 9 ratto xtta*. g 



[ffl^SJ 11 *.^*^^1>ltg.WSj;liB«H«l:Ottff.» 



-» 1- 



ihttttB ttmmtW'M £ ft-cn z>-y $jm t±£ffi£ 



#^¥9- 2 4 5 9 9 2 

f jg^n i6i mi mmm±-T-Mmmt *t 9v9>vcx 



-m 2- 



